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Drug-induced liver injury is an important issue for drug development and clinical drug 
therapy. Phenytoin (diphenylhydantoin, DPH) is an anticonvulsant drug that is widely 
used for the treatment of epilepsy. Some patients who are administered DPH may suffer 
from liver injury characterized by hepatic necrosis and neutrophil infiltration. The aim 
of this study was to establish a mouse model for DPH-induced liver injury and to 
analyze the mechanisms of liver injury focusing on metabolic activation, and immune- 
and inflammation-related factors. Female C57BL/6 mice were administered DPH for 5 
days in combination with L-buthionine S,R-sulfoximine. After the last DPH 
administration, the plasma alanine aminotransferase (ALT) level was increased, 
hepatic lesion was observed during the histological evaluations, and the hepatic 
glutathione (GSH) level was significantly reduced. Hepatic mRNA levels of innate 
immune-related factors and plasma interleukin-17 protein levels were significantly 
increased. A novel GSH-conjugated DPH, which was a conjugate of putative 
electrophilic arene oxide intermediate with GSH, and was identified in bile from mice 
with DPH-induced liver injury. Cysteine- and N-acetylcysteine-conjugated DPH were 
identified in plasma, whose levels were correlated with the plasma ALT levels. In 
conclusion, the present study found that cytochrome P450-dependent metabolic 
activation followed by the stimulation of the innate immune responses is involved in 


















?????C57BL/6???? DPH? 100 mg/kg? 5???????????????
?????????? ALT???? (1500 U/l??) ????????DPH??????
???????????????????????????DPH? 50 mg/kg? 2???
???????? 100 mg/kg? 3?????????????????????????
25%?????????????????????? ALT????? 200 U/l?????
?????????? (GSH) ???????? L-buthionine S,R-sulfoximine (BSO) ?













??????? toll-like receptors (TLRs) ?????TLRs???????? S100A8, 
S100A9? high mobility group box 1 (HMGB1) ??? damage- associated molecular 
pattern molecules (DAMPs) ???????????DPH/BSO???????????


































Cyp??? 1-aminobenzotriazole (ABT) ? DPH?????? 1???????????
?????? ALT?????????DPH?????? Cyp????????????
??????DPH?????????DPH?????????????????4’-HPPH?











??Cyp????????????? 4?????????? DPH??? BSO????
?????????? ALT???DPH???????????????????????
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